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4 $G$ $G$ $F$
$G^{*}$ $G$ $F$ 1 $F$
$P=MU$
$P$ [BOr79, \S 3] $G^{*}$ $F$
$P^{*}=M^{*}U^{*}$ $M\simeq{\rm Res}_{E/F}\mathrm{G}_{m}\cross G_{2},$ $M”\simeq{\rm Res}_{E/F}\mathrm{G}_{m}\cross G_{2}^{*}$
${\rm Res}_{E/F}$ $E$ $F$ Wefl $G_{2},$ $G_{2}^{*}$
2
$M$ (F) E $\omega$ $G_{2}(F)$
$\tau$ $E$ $|\cdot|$E $\omega$ $\chi[s]=\chi|\cdot|_{E}^{s},$ (\chi $E^{\mathrm{x}}$ (









$\overline{\pi}$ $G_{2}(F)$ $\square =\Pi(\overline{\pi})$ $G_{2}$ (F) $L$
$G_{2}(F)$ $(G_{2}(F))$
$L$ $\tilde{G}_{2}^{*}(F)$ $G_{2}^{*}(F)$ $L$
$\tilde{G}_{2}(F)arrow E^{\mathrm{x}}\cross D^{\mathrm{x}}/\sim\Delta F^{x}$ , $\tilde{G}_{2}^{*}(F)arrow E^{\mathrm{x}}\cross G\sim L(2,F)/\Delta F^{\mathrm{x}}$
$[\mathrm{K}\mathrm{K}$ , 5.2.1$]$ $\Delta$ : $F^{\mathrm{x}}arrow E^{\mathrm{x}}\cross D^{\mathrm{x}}$ $D$ $F$





$D^{\mathrm{x}}$ $(D\mathrm{x})$ $GL(2, F)$
$\Pi_{\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{c}}(GL(2, F))$ -Jacquet-Langlands
$\mathrm{J}\mathrm{L}$ : IIdi $\mathrm{c}$ ($GL$(2, F))\rightarrow \sim \Pi (D [S 65], [JL70] $\tilde{G}_{2}(F)$ $\tilde{G}_{2}^{*}(F)$
-Jacquet-Langlands
$\mathrm{J}\mathrm{L}$ : n 8c(G;(F))\ni \mbox{\boldmath $\omega$}\otimes \pi \mapsto \mbox{\boldmath $\omega$}\otimes JL(\pi )\in \Pi (G\tilde 2(F))
$G_{2}(F)$ $L$ $\Phi(G_{2})_{F},$ $G_{2}^{*}(F)$









(i) $L$ $\pi\in\Pi(GL(2, E))$ [ROg90, 11.4]
$\tau^{*}\in\Pi_{\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{c}}(G_{2}^{*}(F))$
(ii) $E^{\mathrm{x}}$ $\eta,$ $\mu$ $\eta|_{F^{\mathrm{X}}}=1_{F^{\mathrm{X}}},$ $\mu|_{F^{\mathrm{X}}}=\omega_{E/F}$ $L$
$\lambda_{\overline{\mu}}^{G_{2}^{*}}(1, \eta),$ $(\eta\neq 1)$ $I(\mu\otimes\eta\mu)$
$G$ (F)
$G_{2}(F)$ $\eta|_{F^{\cross}}=1_{F^{\mathrm{x}}}$ $E^{\mathrm{x}}$ $\eta$ $\eta_{G\mathrm{a}\prime}(g)=\eta_{u}$ (det $g$)
$\eta_{u}$ $\eta_{u}(z/\sigma(z))=\eta(z),$ $(z\in E^{\mathrm{x}})$
2.1([KOn03]). $I_{P}^{G}(\chi[s]\otimes\tau),$ $(s\geq 0)$
(1) $I_{P}^{G}(\eta[3/2]\otimes\eta c_{2})=\delta^{G}$ ( $\eta$ , $\eta$G$2$ ) $+J_{P}^{G}$ ($\eta$ [3/2] $\otimes\eta$G2).
(2) $I_{P}^{G}(\eta[1/2]\otimes\tau)=\delta^{G}($ \eta , $\tau)+J_{P}^{G}(\eta[1/2]\otimes\tau)$ . $\tau\not\simeq\eta c_{2}$ .
(3) $I_{P}^{G}(\mu[1]\otimes\tau)=\delta(\mu, \tau)+J_{P}^{G}(\mu[1]\otimes\tau)$ . $\tau\in \mathrm{J}\mathrm{L}(\lambda_{\frac{}{\mu}}^{G_{\dot{2}}}(1, \eta)),$ $(\eta\neq 1)$ .
(4) $I_{P}^{G}(\mu\otimes\tau)=\tau^{G}(\mu, \tau)_{+}\oplus\tau^{G}(\mu, \tau)_{-}$. $\tau\in \mathrm{J}\mathrm{L}(\Pi^{*}(\pi))$ .
$G$ (F) Grothendieck $\eta,$ $\mu$
$E^{\mathrm{x}}$ $\eta|_{F^{\mathrm{X}}}=1_{F^{\mathrm{x}}},$ $\mu|_{F^{\mathrm{X}}}=\omega_{E/F}$














$A$ $A$ $G$ $L$
$LG=\hat{G}n$
\rho G
$W_{F}$ $F$ Langlands $\mathcal{L}_{F}=W_{F}\cross SU(2, \mathbb{R})$ [Kot84]
$W_{F}$ $F$ $E$ $\overline{F}$ $F$ We [Tat79] $G$
Langlands $\hat{G}=GL$ $(4, \mathbb{C})$
$\rho c(w)g:=\{$
$g$ $w\in W_{E}$ ,
Ad $(\begin{array}{llll} 1-1 1 -1 \end{array}){}^{t}g^{-1}$ $\emptyset$ .




$\mathcal{L}_{F}\cross SL(2, \mathbb{C})arrow G\overline{\overline{L}}\text{ }W_{F}W_{F}$
$\bullet$ $\psi(W_{F})$
$\circ\psi|sL(2,\mathbb{C})$
2 $A$ $\hat{G}$ $G^{*}$
$A$ $\Psi(G^{*})$ [ $\mathrm{K}\mathrm{K}$ , 3.2] $G$
$A$ ( ) $\psi\in\Psi(G^{*})$ “relevance condition”
“relevance condition”
$G$ (F) $A$ $G$
$A$ $\Psi(G)$
$[\mathrm{K}\mathrm{K}, \S 3.3]$ (G.2.b.ii)
$\psi|_{\mathcal{L}_{B}\mathrm{x}SL(2)}=[(\eta\otimes\rho_{2,SL(2)})\oplus(\eta’\otimes\rho_{2,SU(2)})]\cross p_{W_{B}}$, $\psi(w_{\sigma})=(1_{2}+^{1_{2}})\aleph w_{\sigma}$
$\eta,$
$\eta’$ $E^{\mathrm{x}}$ $\eta|_{F^{\mathrm{x}}}=\eta’|_{F^{\cross}}=1_{F^{\mathrm{X}}}$
$\rho 2,SL(2),$ $\rho 2,SU(2)$ $SL$(2), $SU$(2) 2 $pw_{B}$ $\mathcal{L}_{E}arrow W_{E}$
$\psi\in\Psi(G$“ $)$ ( ) $L$
$\phi_{\psi}|_{\mathcal{L}},$ $=(\eta[1/2]\oplus\eta[-1/2]\oplus$ ( $\eta’\otimes\rho$2,sU(2))) $\cross$ !
$[$Art89, \S $4]_{\text{ }}\psi$ $A$ $\Pi_{\psi}(G)$ $\phi\psi$ $L$
\phi \psi (G) $=\{J_{P}^{G}(\eta[1/2]\otimes\eta_{\acute{G}_{2}})\}$ [Art89, 6.1(iv)]l $\psi\in\Psi(G^{*})$
$\underline{\#\mathrm{h}\Psi(G)l^{}.\ovalbox{\tt\small REJECT} \text{ _{ }}}$





$\mathrm{S}\psi(G):=S\psi(G)/S\psi(G)^{0}Z(\hat{G})^{\Gamma}$ , $S\psi(G):=$ Cent $($ \psi , $\hat{G})$
“
$\langle\cdot, \cdot\rangle$ : $S_{\psi}(G)\cross\square _{\psi}(G)arrow \mathbb{C}^{1}$
$[$Art89, 6.1 $(\mathrm{i}\mathrm{i}\mathrm{i})]_{\text{ }}$ “ ”
[LL79]
$S\psi(G)\simeq \mathbb{Z}/2\mathbb{Z}$ $\psi(G)$ $J_{P}^{G}(\eta[1/2]\otimes\eta_{G_{2}}’)$
$\Pi_{\psi}(G)$
3.2
$(V$, (., $\cdot$ ) $)$ $E$ \vdash . 2 $(W,$ $\langle$ ., $\cdot\rangle$ $)$ $E$ \vdash . 2 4




$G$ (V) $\cross G$(W)
Weil ($\omega_{V,W},’=(\omega_{W,1},$ $\omega$V,’), $\mathrm{S}v,w,,$ ) $[\mathrm{H}\mathrm{K}\mathrm{S}96]_{\text{ }}G$ (V) $\pi_{V}$
$\omega_{V,W\eta}$,
$\theta$ $\theta_{\eta}(\pi v, W)$ $\pi_{V}$ $\omega_{V,W,\eta}$
$\theta_{\eta}(\pi_{V}, W):=0$ $\theta_{\eta}(\pi_{W}, V)$ E\vdash .
( ) $V^{+},$ $W$+,
$V^{-},$ $W$
- $W^{\pm}$ $d$ $W_{d}^{\pm}$
3.1 ($\epsilon$ [KK], Th. 5.4). $\epsilon(V^{\pm}):=\pm 1$
(i) $\Pi^{*}$ $G_{2}^{*}(F)=G(W_{2}^{+})$ $L$ $\tau^{*}\in\Pi^{*}$ $E$ 2
$V$ $\theta_{\eta}(\tau^{*}, V)\neq 0$
$\epsilon$ (1/2, $\Pi^{*}\cross\eta^{-1}$ , $\psi$F) $\omega$III(-1)\lambda (E/F, $\psi F$ ) $-2=\epsilon$ (V) (3.1)












$\epsilon$(1/2, $\eta_{G_{2}^{*}}’\delta$G: $\cross\eta^{-1}$ , $\psi_{F}$ ) $\lambda$(E/F, $\psi_{F}$) $-2=1$
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[$\mathrm{K}\mathrm{K},$ \S 6.1.2 (2.b.ii)]
$\theta$,( $\eta_{G_{2}^{*}}’\delta$G$2*$ , $V_{2}^{+}$ ) $=(\eta\overline{\eta}’)_{G_{2}^{*}}\delta^{G_{2}^{*}}$ , $\theta$,($\eta_{G_{2}^{*}}’\delta$G;, $V_{2}^{-}$ ) $=\{0\}$ (3.2)
[HKS96, 4.4] $\theta_{\eta}((\eta\overline{\eta}’)_{G}2’ W_{2}^{\pm})$
$\ominus_{\eta}((\eta\overline{\eta}’)_{G}2’ W_{2}^{+})\neq\{0\}$ $\eta_{G_{2}^{*}}’\delta^{G_{2}^{*}}$ ,, (3.2)
$\Theta$,(($\eta\overline{\eta}’$)G2’ $V_{2}^{+}$ ) $=\{0\}$ , $\mathrm{O}-$,(( $\eta\overline{\eta}’$ )G2 , $W_{2}^{-}$ ) $=\eta_{G_{2}}’$
[MVW87, 3 IV.4]
$\Theta$ (($\eta\overline{\eta}’$)G2 , $W7$ ) $\simeq J_{P}^{G}(\eta[1/2]\otimes\eta_{G_{2}}’)$
$\mathrm{J}\mathrm{L}((\eta\overline{\eta}’)_{G_{2}})\simeq(\eta\overline{\eta}’)_{G_{2}}*\delta^{G_{2}^{*}}$ Whittaker Jacquet
$\theta_{\eta}((\eta\overline{\eta}’)_{G_{2}^{*}}\delta^{G_{2}^{*}}, W^{-})\simeq\delta^{G}(\eta’, \eta_{G_{2}})$
$\psi(G)$ $:=\{J_{P}^{G}(\eta[1/2]\otimes\eta_{G_{2}}’), \delta^{G}(\eta’, \eta_{G_{2}})\}$
3.2. $\eta$ $\eta’$ $A$
$\psi’|c_{B^{\mathrm{X}}}$SL(2) $=(\eta’\otimes\rho$2,sL(2) $)\oplus(\eta\otimes\rho$2,sU$(2))$
$\psi’($w$\sigma)=$ $\aleph w_{\sigma}$ .
$A$ $\Pi_{\psi’}(G)=\{J_{P}^{G}(\eta’[1/2]\otimes\eta_{G_{2}}), \delta^{G}(\eta, \eta_{G_{2}}’)\}$
$\varphi|c_{B}=(\eta\oplus\eta’)\otimes\rho 2,SU(2)$ , $\varphi$(w$\sigma$) $=(1_{2}+^{1_{2}}))\triangleleft w_{\sigma}$ .
$L$ $\Pi_{\varphi}(G)=\{\delta^{G}(\eta, \eta_{G_{2}}’), \delta^{G}(\eta’, \eta_{G_{2}})\}$
$G^{*}$ [$\mathrm{K}\mathrm{K},$ \S 6.1.2 (2.b.ii)]
\psi (G*) $=\{J_{P}^{G^{*}}.(\eta[1/2]\otimes\eta_{G_{2}^{*}}^{f}\delta^{G_{\dot{2}}}), \pi_{e}\}$ , $\Pi_{\psi’}(G^{*})=\{J_{P^{*}}^{G^{*}}(\eta’[1/2]\otimes\eta_{G_{\dot{2}}}\delta^{G_{\acute{2}}}), \pi_{e}\}$,
$\Pi_{\varphi}(G^{*})=\{\delta^{G}(\eta, \eta’), \pi_{e}\}$
$\pi_{c}$ :=\ominus ,((\eta -\eta ’)G( ), $W^{+}$ ) $G$ $\delta^{G}($ \eta , $\eta_{G_{2}}’)\not\simeq$
$\delta^{G^{\mathrm{r}}}$
$($\eta ’, $\eta_{G_{2}})$ $G^{*}$ $\delta^{G^{*}}(\eta, \eta’)\simeq\delta^{G^{\mathrm{r}}}($ \eta ’, $\eta)$
\pi
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3.3. $A$ [$\mathrm{K}\mathrm{K}$ , 3.2(M1)]:
$\psi_{\mu,\eta}^{M_{1}}|_{\mathcal{L}_{B}\mathrm{x}SL(2)}=[(\mu\otimes 1_{2})\oplus(\eta\otimes\rho_{2,SL(2)})]\cross p_{W_{B}}$ , $\psi_{\mu,\eta}^{M_{1}}(\omega_{\sigma})=$ $xw_{\sigma}$
$A$ \psi \mu ,, $=\{\tau^{G}$ (\mu , $\eta_{G_{2}}$ ) $\}$ $L$
$\phi_{\mu,\eta}^{M_{1}}|_{\mathcal{L}_{B}}=[(\mu\otimes 1_{2})\oplus(\eta\otimes\rho_{2,SU(2)})]\cross p_{W_{B}}$, $\phi_{\mu,\eta}^{M_{1}}(\omega_{\sigma})=$ $)\triangleleft w_{\sigma}$
$L$ \phi \mu ,\eta $=\{\tau^{G}(\mu, \eta c_{2})_{\pm}\}$
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